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(54) CMOS IMAGE SENSOR AND PRODUCING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a CMOS 
image sensor and a producing method therefor with 
which a leak current in the drain part of a reset 
transistor is suppressed by reducing a resistance 
value between the source/drain of an MOS transistor 
and wiring. 

SOLUTION: A silicide film is not formed on the 
surface of a photodiode(PD) forming part and the 
drain part of a reset transistor TI, which is connected 
with the impurity area of a PD, with the impurity area 
as a drain but the silicide film is formed on the 
surface of the source part of the reset transistor T1 
and the source/drain part of the other MOS 
transistor. 
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L TffM $ ixfcIS^MO S h 7 ^ is* 9 t lz t V 

&<> ft&OMOS h7>¥x?<n^&fy}m%i<v%mzi/ 
VVJ KlR^Rit ?>ixrv> 5 r<t4r»«i-r5 CMOS 10 

mos h7y^^ 

me¥«*fi«(c»A$n, buemigdmos h^^v? 

(DMOS Yy sVTsZ 

l»E¥**SffiK:JBf*S*u (9ESS2 03MOS h7>'^ 20 

3<7)MOS h^v^^i&fl'U 

fffifalU WMOS Yyyi>**<F>f$\^ K^-f VO^Klc 

OH/VIM Kffl»**<, (WESBlWMOS h7>-^^ 

&0^3G9MOS h7>^^^wy-^WKU^fy<7) 
[»**3] i»E¥**S«fc* buE^3(DMOS h 

7^^#A^e>aj*Sixaft*«:«!!a"rsMos 30 

KEfttf) CMOS^-^>t, 
[11**4] ¥i#XKi:7M*<riAL7^ 

rat, 

KO* y- K«cig«LfcNSI^i|«»««t*t-S 'J 
■fey h h5>-^**£^tf««<AN^*/UMOS h7 
^*#*r»rt1-«xafc, 40 

ty^t^f K»*r»*1-5Xa4:«:#-fSwt«:»*i 

C MO S -f ^ - v'ir v*(0K5t^ffi o 
[11**5] f»Ef I/IM' K«S:»dW-6Xaw« 
(C, 

ifflE&JW«S:l»2:U KRco**Bt-*-XB so 
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WE**#a«oji«iic» 2 att*K*sdn- sxa 
^-/utfrjRrt-raxat, 

JfflE^** h*-/Hc*«*fc»*ii*l»E»2<o|8 
*«±tc*«KSrJB*-r5Xat . 
»E*«KS:^^--=v^L-CEj»S:JB*-r-5Xe4:* 

#1-5 c t t -raw** 4 iciettoo cmo s >f ^ 

[«W^P«B^lftW] 
[00 0 1] 

Slvfc^^ KStmos V7>i?**\z&*) 

»tf£ix5 C MO S -f p< - v?ir ^i^S^^SJif ^jfetc 

[0 0 0 2] 

[tt*(Oft«] UWtt^tLt, CMOS^f 

^ — i^-fe yf ^j£<^^Jx§ £ 9 (C^Cofoo CMOS 
-f J— SMrViN*, CCD (Charge Coupled Device ) 

rt, ^^5>-^*4lsI»^K*lilLigjSRtfA/D=i 
^<-^«^a5Z2ls]B*-*tt«cJB^86-cfe-5 C fcft 

[0 0 0 3] El 2 mCMOS-f^ — iP-tlsV-Vim^ 

<nnm^&mx*hz> a z<nm2 ii:^tcMos^>~ 

^•fry^llfSHi, im<07* Y'PDt 3 

l@(7)N^^^/UMOS h7V^^Tl , T2 , T3 t 

[0 0 0 4] Yy>i/X?T3 <Dy — h7^^ 

t^tl, h7 yisX*T2& Y7<< Zffft Yyl/i/*$ \ 
[0 0 0 5 ] CMOS^-vHr^-tf-T-fi, 

0-2 4 8 0 3 5^91:11 !)tyhh?>^^W 
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{0 0 0 6] 

£ftfcMOS \*7>i?x*<ny-x • 

^m^irv-^- K^>^g»tg 

[0 0 0 7] BLbft*&* MOS h7V^^ 

[0 0 0 8] 

(OMOS Yy>*J** kK-tVm&ZtlZCMOSJ * 

«t»«Ufc^FI«*««€r*-r5MOS h7Vv^*co 

*ffilc->y 1M KK4*4< , M<7)MOS hy>is*f<o 

£ # » t i" 5 C M O S -Y ^ - V s ir > if I c i 9 «St 1" 5 0 
[0 0 0 9] *J8W^*J^Ttt, y*Y?4*-Y<r>^ 

{V-ty h hy>i/x#) coy-*- KW><?)5 
y - * SK <z> tt * 39 s u i h $ ft % /^xww^cmos 

[0 0 10] ifc t *aW«C*JV^Ttt, x )^yVVy> 



^fttcj;^ Elftt^KttlHljcioBJoay^^ h 

fc, ±ELfcRHtt. *##S«(^K*t*AL7* 
Y?<<ic- KSr«*rsiat, WE*i)W»:S«tO±Jc 

- K*># y- KKcSttLfeNa?N4feM«<r^S y * 
10 ;/ h h7 V^^^^^trSS:cON^-V^/UMOS f>7V 

- K<o±^6(WEy*y h Vy>*jx9<nm&y* vy 

aws^/at-siat* »e*»#s«<d±«ic&jrk 

a>i/ya>t«:Kja;s*T->y*>f Ki^Mt^ig 
i ^ :: t 5 cmo s-r * -s^-fe >iho 

[0 0 1 l ] *38W#ifcK;te^Tte, ?*Y¥<<1r-Y 
20 ffMSBri^ y -fey h YyVi?y>$(D KK >«B*-C^)« 

£&&t%o rft{C<fc9, 7* Y?4it— b'frbVty 

AjRjs^ceH-r^y-^msEo*!* 

[0 0 1 2 ] 

M^CMOS^r^-^tyf^ypy^i, (H2 

1 tctt^ft^iS*iSEJ»]LT»fiK*lxrv^5. loco® 
HI 2(C7iT-rJ: 5 Ii07^-h^>f t-KPD 
t3iONf + ^MOS h7y^^Tl , T2 , T 
3 ilC±!9«fiRSft % *«)«EflSIsIKfiia 2 1 ICJ; 
ft^„ ifc, gS^tBt(HlK2, ^-T 5^^58*0(8 3 a 
t/A/D = >'/<-*4«a)EIIStt:, CMOS(cJ:«9«^c 
40 £ft<5 0 

[0 0 1 3] 1)3 -Hi 8(i*56W60Hi6(7)?gffi(OCM 

0 3-1 1 0(i^^- KRtfJty hh7y^ 

^ftt»<^wffiia, hi 8«i«aiHiKocMo 

SlllK«fRlc*5(t5Brffiia-Cfe-5, S"f, 93 (a) , B 

1 1 (a) \Z7fkir£o\z y *«»StEi 0<7)gE£«Rfi£ 

tr»*Lfc«, *o±ic^y avftfUK (s i Nfl§) l 

1 *m l 1 5 nm(OS:$»CflgfiK-*-5o tLT, •> y ^ > 
so mtm \ l^Jilc, 7^-/bK»tBI»fiJl«jc#jCt-5 
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[0014] 13 (b) , ill (b) \C7Tff X 

S h^^^^^rtWcWJS-fSffl^aSrRitS. * 
It, C03B*^LT***«tSl oicy y (P) 
Wxtfl 8 0 k e V, 1. 4X10 13 /cm 2 O^ttt 
<< tySAlt, NS^tt**«4 

[0015] i3 (c) , nil (c) (c^-r 

«l»a*rltLTT>Mfc*:t!:1BkS*, Pft^MOSh 
7>.i?x*J»tfm\zu9*A'4 2&B&'fZ>o 0 
4 (a) , Hi 2 (a) (C^-f £ ? IC, 9 0 0t^ifl* 

»lcfl[$^3 7 0nm^7^»^KSft8l 6 £JFM 

[0 0 16] Sc*c. 7* h^*- KH5fi£ffl^^i/uS: 
Mt^ B4 (b) tc^-f J;9ic, ^TfegR 

±ftfC*^* (B) £\ Wxtf 6 OOkeV, 3X10 
12 /cm 2 ©*frWtVttALT, **#S«10* 
f^PS^M^/f 4 3t*ritti. 0 

4 (c) , 012 (b) l:/TtJ;3l:, 7*hy-f*— 

KffMMO'Pft^MOS h7 >^**J&3cffi<7>± 
SrU-v*;* M^l 7-?fSV\ Nft^MOS h7V^ 
(B) PIxtfl 4 0 k e V v 8 x 
lOVcm 2 ^{WtyjiAl, P^i/U4 4^r 
AMI'S tirfclC Nft^MOS h7^^(^f 
hy^Ji4 4 aSrJFMi"5 0 -t^SL h 
Rl 7S:l»*i-5. 

[0017] 15 (a) , 012 (c) (C^-f J: 

1 8 &&J&-r 5 0 -t LT, CVD (Chemical Vapor Dep 
osition ) ffilC«fc»K ¥«ft&Kl 0<O±.M±mCT*r 
;U77^'>y3y«i 9 Sr*fil5 OnmWilJlcMt 

[0 0 18] *0>8L 13 5 (b) (C^-TJ; 5 l-> 7* h 
*V *— mtittotoTW? r * > y a >R 1 9 _hlc u 
5** hR2 0«r#J*Lfc«, u^* hflt 2 Olcg^tit 

Otic*** (B) fc, 
ii*30keV, 1. 8xiOVcm 2 

[0019] ^{C, 05 (c) , 013 (a) 

7^7rx->y 3>ii 9wil;ws i 



5 0 * LTw y > (P) Sr. Wx.fi 4 OkeV, 8xi 
O'Vcm 2 ^WtyitAlT, 7^77^*> 
y=vRl 9€r<g»g6tfb-r5 0 fcK, 06 (a) , 01 

3 (b) fc«?-J:5lw % CVDffilCj;<9, WS iR2 1 
CO±iC, v/y 3V»fkBt2 2£#j4 5nm<Dff$lCJM 
U wCOv^y 3yg|ftl2 2co±tcKWgSihSt L"C, 
PVD (Physical Vapor Deposition ) fed J; 9 T^yU 
77^-^yl (HS-Bri - ) 2 nmC0J¥£IOg 

10 [0020] z<n& % me (b) P 013 ( c ) 'c^-t 

i^C, 7tFyy/77^l:J;«3TW7^^^ 
vR* ->y 3^»M2 2, WS i«2 1, 7^/U7r 

^■>y3y«2 0Wv9 ^itf 1 s^^^ 
It, &MOS h7V^^^^- hSSS:Mt6o 
&[C, 0 6 (c) [CTF-tX?^ 7*hyj*-FWM 

- K»]*«ty > (P) «x.tf 2 0 k e V, 4X1 
0 I5 /cm 2 0*ttNtyitAlt, NS^*fift«* 

4 5£ffM-f£ 0 U^hi23»il, 1 
20 0 0 OrGDiSft-C 1 OtWBURttafclM-. 

[0 0 2 1 ] fttd, 07 (a), 014 (a) (C^-f <t 
Pft^MOS h^yv'^^MM^t h 

y V (P) £\ Wxtf 2 0 k e V, 4X10 13 /cm 2 

<^ftfr'c>r2i->'ffiAL"cfiai«Na^tt*«i*4 6&*g 

[0 0 2 2] WC, 17 (b),ll4 (b) ic^-TJ: 
?(C, Nf t^MOS F7.y^^MSM7t h 
30 K«ric««:«5 hR2 6*«fifcU 

BFz ^ «x.tf2 0keV, 1 0 13 / c m 2 <ngt{*X' 
<< 7t^S.X LT{£»* P S7MMME4 7 ^Mt 5 Q 

[0 0 2 3] 2fcl£, 0*7 (c) , 014 (c) 

1 OOiliiCv/y ny«2 7 
^ 1 2 0 nmcDJIJ (CJfM-t5o tLt, 
K2 7<D±{C7* h U-v 5 * h^2 8SrJg/SL, *>yf-^ 

40 M-ett, i2ic«ir^tM, t^7t h^t 

[0 0 2 4] 08 (a) , 015 (a) iC^-f J: 

U'i/^ H»2 8«:l»*-r5 0 i^lc, 015 (b) (C 
^-j-iiic, Pft^MOSh^y^^MM^ 
(O^SrS^ hK3 O^JFJ/SL, Pff*/UMO 

so 20keV ( 3xi0 15 /cm 2 (OikVfrV-f L 



r. XMPa?NM«4 8 t»*t5. u 

[0 0 2 5) ifc, 0 8 (b) , Hi 5 (c) tC^fcfc 

* MR3 1 SrJBfifcU Nff*^MOSh5y^#W 
httffi^W«(C8tiR (As) $:30keV, 1 0 15 
/cm 2 ^{WtyaALt, K»£PS**6ftffl 
*4 9t»*t5. *0>flL l^f* KK3 lMft*"*" 
S 0 -t Lt, lOOOt^^TMOWMUT, 
P S!**fi4»H« 4 8 £tf NS7N4fe«tt 4 9 SrSttffc-f 10 
5 0 rixlcj:^ LDDSIit^N^-r^/UMOS 

fat, yti/h hy>^^^Ti K^y« (7* h 

Hffl ±* »« v * c t tffitK S *i T* * S . 
[0 0 2 6] &|C, 0 8 (c) , 016 (a) fC^-fJ: 
0{C S O0)Jb«£Ef£T i L 

T, JI^530nm^T i 13 2 4r»J*i-5. 
7 0 0 < CO&«T9 O&UMlftU 1 0<tS 20 

S, H9 (a) , B16 (b) [c^irXo^, *EJfc<o 
'>yt^Kl33m o *<0SL 8 0 Ot 3 

owMiit, v/y*-r k«3 3*-^fk$-frSo 

[0 0 2 7] fclC, 09 (b) , 016 (c) lO^-fJ: 
5fc, JMMtt&Kl O<0±«±ffilc|fe|i«3 4ft»*1- 
£ Q ;«H»R3 4lt «itfSiON*2 0 0nm, 
S i O2 £3 0 0 nmOfl|[*JC«JILr»«-r5. ^co 30 
16^3 4 0±{CSOG (Spin On Glass ) 13 6 

zmifiLxmw&w-mk'tZo soci35^i 

hisi/x h'K (0^-Tf) WL, RStRt^a, 

tit, I(OjSS:^LtSOGIl3 5&U4ftlUl3 4 £ 
y^lt, 09 (c) , 01 7 (a) (C^-fi:? 

4 6 ft t«Jfje0> KM 3 3(ciiJiii-<5n h 
3 5 a SrJBritra. -t<£>», u->?^ hJR£l&£-r 

.40 

[0 0 2 8] 010 (a) , 017 (b) {Z^* 

<fc ilCT i$:20nm, Ti N£5 0 nm<OJ? 

^(C^^-7^MLT 4 TiBt3 6t«rtt5, *W 
fi 110 (b) , 117 (c) (C^f <fc?(C, 
3&1R1 0<fl±ttij£B5K* v^r^ (W) jj|t3 7£8 0 
OnmOf^CML, 3 ? h 3 5 a > 

[0 0 2 9] 018 ( a ) IC^f J: 5 (C, * > 

^ * T" 3 7^CMP (chemicalmechanical pol ishi 
ng ) mm LX=>9* h*-/U3 5 a &Lft<0$bft<r>9 50 
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y^^rvflf 3 7£!&£-fS 0 ^ntcj; 19 , 
y^V^3 7 afiWl&ZtlZo tit, Ti£20n 
m, T i N£ 5 0 n mCDj?£ KffM U ^(Z)±|:A I C 
u £ 5 0 0 n m, T i £ 5 n m, TiNJrlOOn m<7) 
S^CML, *«K3 8fr»dEr«o 
[0 0 3 0] &1>T\ 010 (c) , 0 18 (b) 

3 9i-Mt6 fl z<o£o\clx. *nmmm<DCM 

JIlfcCMOS^^-^tytlt li-try h hy:^* 

*ti co ^7y^^^v 

• Ki^>*K»£j&**>!/iM' K«3 3£#LT« 

•fey h h7^^^Tl <B Ku-f vaciiS/y 1M -KB 

[0 0 3 1 ] 02 Ofi^mS^ffi^CMOSW ^— ^ 
tywmftz^T ?4 5. hXhZ> Q V-ty 

hft§RSTIi-3tOi»T? "H" (CttSff^-CfcD, 

KPDCO^y-Kfljomffi (0 2 1 JCAT^-*-SB» 

{c^rssp^sffi) ds-^ms (vr) icftSo 

^Sfkf 60 iru>7 hff^-SLCT^ "H" jCftSt, 

[0 0 3 2] WT, ±!2^^&(cJ:i9CMOS-r^-->' 

Lfcwt^ttSlltffJtlHWct-C, ttjSWrocMOS 
irv-^T-li, ^>yf->r K*»J*ia^*5^-C, 01 9iC 

-rsB^) ^->y ^^SMtSott^o 
[0033] Mia!;-^«iKA»&cfS8[y-^«ftjtt 

A^by-^i^t5:i^^ 0 -r«to*>, 

CMOS^^-v ; -t:>1f^^(C^V>TiI?»)L, A/D 
C0ffi^ = -K^5 0 0 (5 0 0mV(Cfg^) «±^{f-^ 
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0>3S£ig£S:BI'<fc. -tojg*, fcbifcffiJoCMO S 4 * 

^yv^«WH42 6msec ) "CfcofcOKtfU 
^CM0S^^-v?tyn'li0-ftltfcofc o rco 
:i^e>, j|J|«(OCMOS>f ^-^ir>i^llJt«W^ 
C MO S >f y - vH? y iHciJt^T !> — ? «SE^>4 v * C 
taMtBSiifc. II^JOCMOS^-vHr^ 
!lty h h7V^^Ti O KU-fV»lCS/y 

^wtasiiK-etfc. nififf»jocMos>f ^—^-fev-^ 
• ki^ vtc^yiM' KJK^»Jte>nr^swc, 

[0 0 3 4] ft*5 % ta^CMOS^^-^tyf 
[0 0 3 5] 

^^^<MOS h^yy^^O^i^iC, 30 

[Hi] iani*i6Woiijfi(7)jBii^cMos>r ^ 

[13 2] 0 2fi|W]i:< trOCMOS^-^-trvi^m 
iJ^£^-f¥®0T*£>>5 o 

[0 3] SI3(i||jK(0^ffi<7)CMOS>r> — ^-fe^-^CO 40 
M^m^^tmvhD, 7* YfJJr— Kfttfy -try 
h h^^^^JBritttJctJttSBrBia (tro i ) T*fc 
3 0 

[04] 0 4«||J£o^ffia)CMOS-r>-v ; -fe>^ 

h h5^^x^jBrit«JC*5lt5BfBH (*02) Vth 
S. 

[HI 5] i 5 (iHligWf l^)CMO S ^ > - v>t >f W 
8{jfi*ffiS:*1-|aT'*>9, 7* 3d-— KRtfy-fcy 
h h 7 y ^^JgfiitSBtCfcJtSBrffiia (tW3) T**> so 
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[B6] H6lilll6^(l8wCMOS>ry-^-fe>-9-<0 
Siig;fr&£^1-0T'fc9, 7* Y?'(jt— K&tfy iry 
h h7>^^}gfiKtfBtc*5*+5»rffiH (-to 4) T'fc 

[0 7] @7|i|ltecD^S^CMOS^/-vir>f-(7) 

h h7 v^^^JKdc»JC*5«t5»rBI2 (tOS) T'fc 

So 

[0 8] 08f^llte(n®^^CMOS^^--v ; irV-^(7) 
h K9^v^^^?gj«atc*5»t5»fffiia (-to 6) T'fe 

So 

[09] H9fiHfto»tB<0CMOS>r *-vHr>iN9 
h h7>^**7fM&{C:fctt£l$rE0 (^7) T-*> 

So 

[010] 01 Ofill^off^ocMOS^-^iry 
-try b b7>i?x*Bf&mz&VZ>9iffi® (^8) -e 

[0ii]0i ntnM<omm<DCMos^ 

[012] 01 2tt38J6OJgffiOCM0S>f vHr> 

izisttzmma (-to 2) t?*>5. 

[013] 01 3liHi^l(^CMOS^^->?ty 

KfcttSBrBH (^3) T'£><5 0 

[014] 01 4\znM<nftm<ncMOSJ/-i/±y 
D-<D£l&Jj&$:^i-mX'h'9 . jaiflCMOSHBJBfiEtt 
«C*5ft5BSrffiH (^4) T-feSo 

[01 5] 0 1 5ttHJSOJg<B(OCMOS>r ^-^-trv 
f"^Siit*ffi$r^-t-0T-fe«9, «HCMOS(IIK7ei£» 
(C*>ttS®r®0 (-to 5) T*fcS 0 

[016] 0 1 6f±1SfiO^ffiOCM0S>f ^-S^r^ 
*Ofi!iS*i£«:*-fia-efc9, JS22CMO S[§IggJ»/£a$ 
«cJbNtSBfffiia (*<0 6) T'&S. 

[017]0 1 7fiHlfiOJB(i(OCMOS>f vHrV 
ifOSii#fe£^-|2T-&»9, HaCMOSEIIBJKfiga 
IcjattSBrffiH (-to 7) r-fcS 0 

[018J01 8^mM<DBB(DCMOS^ 
*coS!it* , ifeS:*-*-ia'C-*>0, HiaCMOSIslB^ffi 
(Ciott5»r®0 (-to 8) T*^5 0 

[019] 0 1 9J±H:«WoCMOS>f 

[02 0] 0 2 OflUJfe^fficoCMOS^^-^-feV 

[02i]02i licMos-r ^ — v^-t yf-coi mm<r> 
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l 0---¥WfME«u 

i i->y^ifti (s i ni) , 

12, 1 3, 17, 2 0, 23, 24, 25, 26, 2 
8, 3 0, 3 1 — hBt* 

i 6-7-r-/i/K»ftK, 

1 9-rw77^->y = 

2 1 -WS i 10 
2 2, 2 7-s/y a^BMkfll, 

2 9-1M 

3 2,3 6-T i K % . 
3 3->yf^f KJK, 



M2 0 0 1 -2 9 8 1 7 6 

12 

3 4-fBJMK. 

3 5-SOGR, 

3 5a -ny^ h*— /K 

3 7-W« % 

3 7a 

3 8-arm % 

3 9-E»L 

4 1, 4 5, 4 6, 4 9-NS^««««, 
4 
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